Acatalasemia was found in Japan in 1948 by Takahara. Since then, it has been believed to be a sort of molecular disease specific to oriental races. In 1964, Feinstein succeeded in producing acatalasemia mouse mutants by X-ray irradiation, whose catalase activity in blood was 2.5% of the normal level. Further investiga tions have demonstrated that the mutation affects not only the level of catalase activity in the blood, but also those in the tissues (Feinstein et al. 1967 ). In our previous study, it was demonstrated that catalase activity and the amount of catalase protein in the blood of acatalasemia mice were less than those of normal mice (Ogata et al. 1970 (Ogata et al. , 1971 ).
In the present study, the total catalase activity and the amount of catalase in liver and biosynthetic activity of catalase in liver microsomes were measured in the normal and acatalasemia mice.
MATERIALS AND METHODS
Animals. Acatalasemia (Csb) mice, together with normal (Csa) mice of the same stock were used. For quantitative analysis of catalase protein using the standard curve described above, 1 ml of normal and acatalasemia liver supernatant was added to 1 ml of the rabbit catalase antiserum.
The value of absorbance of the precipitate was determined and converted into nitrogen value on the basis of the standard curve.
14C-Leucine incorporation into catalase . Uniformly labeled L-leucine-14C (311 mCi/ mmole) was obtained from Radiochemical Center, Amersham, England.
For the preparation of microsomes, Medium A with the following composition was used: 50 mM Tris-HC1 buffer, pH 7.6. containing 5 mM MgCl2, 25 mM KCl and 250 mM sucrose. Microsomes were prepared in the following way: Lightly anesthetized mice were sacrificed by blooding, and the liver was removed immediately, homogenized in 5-6 volumes of cold Medium A, and centrifuged at 14,000 rpm for 15 min. The supernatant was then centrifuged at 4,000 rpm for 60 min. The resulting supernatant and precipitates (microsomes) were used for the reaction mixture.
The reaction mixture for the 14C-leueine incorporation contained in a final volume of 5.0 ml; 0.39 ml of Medium A, 25 mg as protein of microsomes (in 1.3 ml of Medium A), For the preparation of catalase antiserum, crystalline bovine liver catalase (Sigma) emulsified in Freund's complete adjuvant was injected into a rabbit intramuscularly twice a week and the animal was sacrificed after 2 weeks of the final injection. Estimation of catalase activity was carried out by the titration method of Euler and Josephson (1927) .
RESULTS
The amount of catalase protein in normal and acatalasemia liver supernatant Incorporation of 14C-leucine into the liver catalase from normal and acatalasemia mice Two series of experiments on the incorporation of 14C-leucine into liver catalase were carried out and the results are shown in Tables 1 and 2 . Experiment 1 con sisted of the combination of normal microsomes with the normal supernatant (system A), or that of acatalasemia microsomes with the acatalasemia supernatant (system B). Experiment 2 consisted of the combination of normal microsomes with acatalasemia supernatant (system C), or that of acatalasemia microsomes with acata lasemia supernatant (system D). As shown in Table 1 , in Experiment 1, the ratio of the count in catalase protein to the count in total protein (C.Cat./C.Tot.) in A system was 0.36% and that in B system was 0.20%. Since the incorporation of 14C-leucine into catalase fraction was very low, it was somewhat difficult to draw a definite conclusion from the results obtained, but the data suggest that the incor poration of 14C-leucine into catalase protein was inhibited in acatalasemia mice. In Experiment 2, the ratio of C.Cat./C.Tot. in C system was 0.76%, and in D system was 0.49%, suggesting that microsomes are responsible for the low incorporation of 14C-leucine into catalase protein in the case of acatalasemia liver. DISCUSSION Feinstein et al. (1967) described that the catalase activity in the acatalasemia mouse liver was more sensitive than that in the normal liver to urea, guanidine, aside and other reagents, which induce the conformational changes in catalase molecule. This may be due to the change in the structural gene of catalase, resulting in the synthesis of partially active catalase protein in acatalasemia liver as in the case of abnormal hemoglobin disease. Ogata et al. (1971) examined the relationship between the catalase activity and the amount of catalase protein semiquantitatively, and reported that the ratio of catalase activity to catalase protein was less in acatalasemia blood than in normal blood. This observation suggested that the enzymatic activity of catalase molecule was less in acatalasemia blood . This was confirmed in the quantitative precipitation reaction reported in this paper; that is, the ratio of catalase activity in acatalasemia liver supernatant to that in normal liver supernatant was less than the ratio of the amount of catalase protein in acatalasemia liver supernatant to that in normal liver supernatant ( Table 2 ) . Synthesis of partially active catalase in the liver of acatalasemia mouse is thus strongly sug gested.
Incorporation of 14C-leucine into catalase by isolated rat liver ribosomes was described by Kashiwagi et al. (1971) , and a similar reaction system was employed in the present experiment, using liver microsomes from normal and acatalasemia mice . Data obtained suggest that incorporation of 14C-leucine into the catalase protein by isolated microsomes from acatalasemia mouse liver was lower than that from normal mouse liver. In acatalasemia mouse liver, the level of catalase activity could be modified in two ways; (1) enzymatic activity of each catalase molecule is lower, (2) the activity of synthesis of catalase protein, which reacts with anti catalase serum, seems to be less than that in normal liver.
